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CEMENTATION OF IRON AND STEEL

(d)  On shaking in a glazed and perfectly closed crucible, heated at a very
high temperature (but below that at which cast iron melts) pieces of iron
together with turnings of gray cast iron, Mannesmann always observed a
marked cementation of the iron.   Now he considers it improbable that the
same gas contained in the crucible should on the one hand remove the carbon
from the cast iron, to yield it, on the other hand, to the steel, at the same
temperature, so that these experiments prove that the carburizing action of
the cast iron is due simply to contact.   We shall see later the weak point of
the reasoning upon which is based this conclusion of Mannesmann, and we
shall see also how the deductions drawn by him from, another series of ex-
periments, intended to confirm the preceding ones, carried out in a way similar
to those of Series c by substituting in these (as in those just cited) cast-iron
turnings for graphite, are not exact.   In these experiments, too, the bars of
iron were cemented only in the portion placed in direct contact with the cast-
iron turnings, while they remained unchanged in the part surrounded with
the inert granular refractory material.

(e)  Various samples of iron immersed in spiegeleisen heated only high
enough to make it pasty, without melting it, were always distinctly cemented
to depths of i  or 2 mm.   Since the sharp angles of the samples of
iron showed that they had not suffered even a trace of fusion and since the
"pastiness" of the spiegeleisen, which Mannesmann found could not pene-
trate into spaces 1/2 mm. wide between a series of sheets of iron immersed
in it, excluded the possibility of its penetration into the " extremely fine pores
of the compact iron," these new experiments constitute a further confirma-
tion of the possibility of cementation by contact, and therefore of the "mole-
cular migration" of the carbon into the solid steel.

(/) In order to exclude entirely the action of gases, the experiments of
Series d were repeated by filling the crucible with finely powdered salt which,
melting at the temperature of the cementation, completely filled the inter-
stices between the fragments of cast-iron turnings and the particles of refrac-
tory material. In these experiments also, and in other analogous ones in
which the salt was replaced by molten lead, cementation was effected only at
those points of the samples of iron where they were in direct contact with the
cast iron. It is well to note, however, that in these experiments it took from
three to four days to obtain cementations analogous to those obtained in the
preceding experiments in one or two hours of heating at the same temperature
(yellow heat).

From all these experiments, Mannesmann considers his conception con-
clusively confirmed, that in the practice of cementation the carburizing action
of solid carbon by simple contact, and hence also the process of diffusion of the
carbon by molecular migration into the mass of the solid steel, must play a
large part.

As to the latter process of molecular migration of the carbon into the